
Project Introduction

An electron source incorporating long life, high current density cold cathodes
inside a microchannel plate for use with ion thrusters is proposed. Cathode
lifetime in the harsh environment of an ion thruster has been a major issue
with cold cathode sources. The anticipated long life with the proposed
technology is due to the combination of three design features. The first feature
is the choice of an edge emitter geometry known to be much more robust
compared to other geometries such as tip emitters or nanotube configurations.
The second feature is the choice of carbon as the emitter material. Carbon is
well known for resistance to damage from ion bombardment. The third feature
is the deposition of the carbon edge emitter inside one end of a channel plate.
The channel plate provides some shielding from the thruster ion stream. A
further benefit could be realized by using a standard electron multiplying
channel plate so as to also greatly increase the electron density of the source.
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